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The text amounts to little more than a description 
of the plates and is too scrappy to give a connected 
view of the subject. The book, however, is well 
produced, and will be valued for its excellent star 
maps and examples of celestial portraiture. 

Denkmdler mittelalterlicher Meteorologie. No. 15 
(Schlussheft). Neudrucke von Schriften und Karten 
iiber Meteorologie und Erdmagnetismus heraus- 
gegeben von Prof. Dr. G. Hellmann. Pp, lviii + 
269. (Berlin : Asher and Co., J904.) 

This is the final volume of a valuable series of publi¬ 
cations which we owe to the energy of Prof. Hell¬ 
mann. In them we have had brought before us the 
more interesting abstracts and reprints of early works 
dealing with meteorology and terrestrial magnetism. 
Prof. Hellmann has thus made available to those 
interested in these subjects, the records of ancient 
times, which to many would have remained unread 
and possibly unknown. 

In the present volume, which deals more especially 
with meteorology, we have presented to us a set of 
twenty-six separate parts ranging from the seventh 
to the fourteenth century. Many others have been 
taken from printed works, but some of them, as we 
are told in the preface, are here published for the 
first time. 

Further, many of these old texts have here been 
translated into German so that those who are not 
familiar with old Saxon, old English, old Norwegian, 
or Arabic will still be able to gain a good insight 
into the ideas of the Middle Ages. 

In the introduction to this volume Prof. Hellmann 
gives a brief sketch of the character of meteorology 
at these periods, and adds a short and interesting 
summary of biographical facts relating to the writers 
of the texts to which reference is here made. An 
appendix contains additions and corrections to the 
earlier numbers. 

For the labour involved in bringing together and 
preparing this collection of old texts a large debt of 
gratitude is due to Prof. Hellmann, and it is hoped 
that from time to time, when further ancient writings 
are brought to light, he will render them in like 
manner so conveniently available. 

The Birds of Calcutta. By F. Finn. Second edition. 
Pp. vi+136. (Calcutta: Thacker, Spink, and Co; 
London : Thacker and Co., 1904.) 

The fact of a work reaching a second edition may 
generally be taken as an indication that it has re¬ 
ceived the seal of public approval, and that it accord¬ 
ingly needs no commendation from us. In the present 
instance, a ready reception would seem to be assured 
to the new edition, since many additions and im¬ 
provements have been made. The most important I 
addition is undoubtedly the series of life-like cuts 
of Indian birds, which adds very largely to the 
interest of the little volume; but it is also satisfactory 
to find that the arrangement and nomenclature have 
been revised so as to bring the work into harmony 
with the volumes on birds in the “ Fauna of British 
India,” to which it may serve in some degree as an 
introduction. Mr. Finn has a vivacious, if some¬ 
times flippant, style, which removes his works from 
the. “ dry-as-dust ” category; but in some cases, 
as in the application of the term “ disreputable ” to 
the babbler, we venture to think some ol his epithets 
might be better selected. To a former resident the 
omission of the adjutant stork from the list of Calcutta 
birds seems strange, but it appears that for many 
years these weird lairds have ceased to visit the city 
of palaces. R. L, 
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Toning Bromide Prints. “ Photography ” Bookshelf 
Series, No. 16. By R. E. Blake Smith. Pp. 
xv+104. "(London : Iliffe and Sons, Ltd., 1904.) 
Price is. net. 

Instead of producing a black and white bromide 
print it is often desirable to change the normal tone 
to suit the subject photographed. There are many 
methods by which this change of tints can be ob¬ 
tained, and these pages are devoted to describing the 
various processes.that are available. The material on 
which this book is based first appeared in a series of 
articles in Photography, but in the present handy 
form it will be found more convenient for workers". 
The author gives a good detailed account of each 
case, and discusses the probable effect of the different 
processes on the permanence of the finished picture. 
Workers with bromide papers will find this book of 
considerable service. 


LETTERS TO THE EDITOR. 

[ The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications .] 

Charge on the a Particles of Polonium and Radium. 

VVith reference to the interesting letter on this subject bv 
Prof, Rutherford in last week’s Nature, I should like to 
point out that in my paper “ On the positive electrification 
o! a rajs and the emission of slowly moving kathode rays 
by radio-active substances” ( Proc. Camb. Phil. Soc., xiii., 
p. 49) 1 have described experiments which demonstrate 
the communication of a positive charge of electricitv to 
bodies struck by a.rays from polonium or radium." 1 
had considerable difficulty in disentangling this positive 
charge from the copious streams of slowly moving 
negatively electrified corpuscles which I found were 
given out by these substances, and the experiments 
in which 1 finally succeeded in doing this were not 
completed until a few days after the reading of the paper on 
November 14, and are not referred to in the abstract quoted 
by Prof. Rutherford. A description of them will be found in 
the paper which has lately been published. I may take this 
opportunity of saying that I have recently found that 
uranium also gives out slowly moving corpuscles, so that 
this effect seems a general property of radio-active sub¬ 
stances. . The velocity of these corpuscles is very small com¬ 
pared with that of the ft rays, and is more nearly of the 
order of the velocity of the corpuscles emitted by metals 
when exposed to light. j. j. Thomson. 

Cavendish Laboratory, Cambridge, March 4. 

A conversation I had with Prof. Bragg, of the Adelaide 
University, in passing through Adelaide last summer 
suggested some thoughts in regard to the nature of the 
a rays which may be of interest in view of Prof. Rutherford’s 
letter in last week’s Nature. Prof. Rutherford announces 
that.he has at last succeeded in detecting the positive charge 
carried by the a rays of radium by using a magnetic field 
to deflect and remove the slow-moving .electrons present with 
the a particles. He says, “ I think these experiments un¬ 
doubtedly show that the a particles do carry a positive 
charge, and that the previous failures to detect this charge 
were due to the masking action of the large number of 
slow-moving electrons emitted from the plates.” These 
results, while they afford a welcome confirmation of the con¬ 
clusions drawn from the evidence of the magnetic and electric 
deviation suffered by the a rays, do not, to my mind, finalh 
settle the question. 

It must be admitted that the a particles in ordinary cir¬ 
cumstances do carry a positive charge. Certain evidence, 
however, seems to point to the conclusion that the a particle 
at the moment of its expulsion from the parent atom is 
uncharged, and that it derives its positive charge from 
secondary causes, independently of, and subsequent to, the 
expulsion process. To devise a crucial experiment which 
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would decide between the two views would be far from easy, 
but as I interpret Prof. Rutherford’s letter, the results there 
given do not definitely disprove the view that the a particle 
is initially uncharged. 

I recently directed attention (“ Radio-activity,” p. 181) 
to the importance of the fact that in certain well-established 
cases there appeared to be a simultaneous production of two 
positive charges in the disintegration of an electrically 
neutral atom. Thus in the disintegration of the emanation 
atom a positively charged a particle is expelled, and the 
residue of the atom—the matter causing the excited activity 
—is also positively charged, and is concentrated on the 
negative electrode in an electric field. In a recent paper by 
Bragg (Phil. Mag., December, 1904, p. 721), the following 
sentence occurs :—“ It is easy to see that even if the a particle 
is uncharged when it leaves the parent body, it must imme¬ 
diately become positive, since in traversing an atom it is 
just as likely to lose one of its own electrons as to take one 
away from the atom traversed.” As I am unaware that 
this consequence has received the attention it deserves, 
perhaps I may be allowed to direct attention to its bearing on 
the present question. There is a fundamental distinction 
between the ionisation of the atom of a gas molecule by 
radiant electrons or 0 particles, and radiant atoms or a 
particles. For in the latter case, if the atom struck suffers 
ionisation, the radiant atom is just as likely to be ionised 
in the process also. The ionisation of a neutral atom 
consists in the detachment from it of an electron which 
forms the negative ion, the atom thereby becoming positively 
charged and forming the negative ion. Hence the radiant a 
particle, if uncharged initially, will become positively charged 
on collision with the atoms of the gas or other obstacle 
in its path, and at the same time will lose an electron. The 
“ slow-moving electrons present with the a particles,” which 
Rutherford describes as “ emitted from the plates,” may 
therefore in reality be derived from the a particles them¬ 
selves in the act of becoming positively charged. The fact 
that they, unless deflected by a magnetic field, exactly 
neutralise the charge carried by the a particles seems to 
point in the same direction. 

In further support of the view that the positive charges on 
both the radiant particle and the residue of the atom after 
disintegration are derived by collision with the gas molecules, 
Prof. Rutherford’s results on the distribution of the excited 
activity in an electric field at low pressure may be cited 
(Rutherford, “ Radio-activity,” p. 282). If the excited- 
activity-matter particle gains its positive charge in its recoil 
by collision with the gas molecules, it is to be expected that 
at low pressures it will not become charged, and will not, 
therefore, be concentrated on the negative electrode, as is, 
in fact, the case. Frederick Soddy. 


The Pressure of Radiation. 

The success of Lebedeff and Nichols and Hull in recog¬ 
nising and measuring the pressure of radiation has aroused 
much interest in radiation pressure generally, real or ap¬ 
parent. It has some interesting and sometimes somewhat 
difficult theoretical aspects. In the first place, if the ether 
is really absolutely at rest (this rigidity is a very difficult 
idea), the moving force on it has no activity, and its time 
integral VDB can only be called momentum out of compli¬ 
ment. The force becomes active in a moving ether, with 
interesting consequences not now under examination. The 
present question is rather how to interpret the pressure of 
radiation on the assumption of a fixed ether, in the measure 
of its effects on matter which is either fixed or moving 
through the ether. 

The following is striking in what it proves. Let plane 
radiation fall flush upon a perfect reflector moving in the 
same direction at speed u, a case considered by Larmor. Let 
the energy density p~p y ^-p-^ the incident being p u the 
reflected p 2 . Assume, which seems reasonable at first, that 
p 3 , the pressure in the reflector, is 2ero, then the moving 
force pi-\-p 2 — P.-i reduces to + />.>. Therefore 

M v ~ u ) -A(®’+ m )=(A +/«)«> (') 

because the left side is the rate of loss of energy from the 
waves, and the right side the activity of the force on the 
reflector. So 

h = LzAi'H=s-, say, (2) 

/] l+2u/v 
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and s = H 2 /H, is the ratio of magnetic forces in the electro¬ 
magnetic case. Now (2) asserts that the reflected wave gets 
smaller as the mirror goes faster, and vanishes when u = §u. 
Or if the mirror be pushed against the radiation, the re¬ 
flected wave gets stronger, and the resisting force stronger 
until u = —iv, when it is infinite. The mirror could not be 
pushed against the radiation faster than Ju. 

An immediate objection is that when u has risen to iv, if 
it be maintained at that speed it acts like a perfect absorber 
to the incident energy. Moreover, since there is the pressure 
p l left, why should it not accelerate the mirror? But, if 
it does, p2 becomes negative, and s becomes imaginary. 
Considered mechanically only, say by F = mu, the motion 
of m is quite determinate when u>\v, up to V, in fact. 
But electromagnetically it means that the energy in the 
reflected wave is negative. Now although there is nothing 
to object to quantitatively in a continuous transition from a 
Maxwellian stress consisting of a tension along an axis 
combined with equal lateral pressure, to its negative, a 
pressure along the axis with equal lateral tension, still the 
negativity of the energy in the reflected wave causes diffi¬ 
culty. The stress for both the electric and magnetic energy 
becomes of the gravitational type. That is, like imaginary 
electrifications attract, and unlike repei, or matter . is 
imaginary electrification in this comparison. The moving 
forces and energies are real. But iet a real charge and an 
unreal one co-exist, the energy density becomes imaginary. 
That is out of all reason in a real universe. 

We should, I think, regard (2) as a demonstration that 
(1) is untrue, in that (p,_ + p 2 )u is not the activity of the 
force on the mirror, although p L + p, may be actually the 
pressure of the radiation. In fact, ir, the electromagnetic 
case, the variation of p constitutes a force on the ether 
itself. We must find the force on the mirror in another way. 
Let radiation fall flush upon the plane surface of a dielectric, 
which call glass, moving the same wav at constant speed 11, 
and let the circuital equations in the glass be 

-dti/dx-cE + dlldt, -d E/tfo = B =/iH ; (3) 

that is, the same as for the ether, with the addition of the 
electric current of polarisation dl/dt. The reference space 
is the fixed ether, and B/dt is the moving time differentiator. 
Now if the relation between I and E is such as to permit of 
an undistorted plane wave, we shall have 

E^pvHj, E 2 =-^H 2 , E 3 = ^H :!i (4) 

(incident) (reflected) (transmitted) 

if v is the speed in the ether, and w the wave speed referred' 
to the ether in the glass. This iff is a function of u. Also, 
the boundary conditions, 

Ej + E 2 = E 3i H 1 + H 2 = H 3i (S) 

combined with (4), give 

Hy H; = (v -w)l(v + w), Hj/Hj = 2 v}(v+w). (6) 

An incident pulse of unit depth is stretched to depth 
(l-«/o)-’ in the act of reflection; the reflected pulse is of 
depth (tt+a) (v — u)~ and the transmitted pulse of depth 
(«t—re) (v—u)- 1 . 

The rate of loss of energy from the waves in the process 
of reflection is 

/,(»-«) ( 7 ) 

where the p’s are the energy densities. But, by the above, 
p l v=p i v+p. i w ■, (8) 

therefore the rate of loss of energy is 

and the moving force on the mirror is 

F=Pi~Pt~Pr 9 °) 

This is, in its expression, exactly the negative of the 

previous pressure difference. It is in the direction of the 

rise of energy density. Its amount is 

F = 2mH 1 H 2 =2/ 1 (11) 

The first form in terms of H,,H S is useful._ Ihe second is 

in terms of the wave speeds. The third is in terms of the 

ethereal energv inside the glass. All these come out of the 

ratios H„/H,, &c. Now the electric energy equals the 
magnetic" energy in the transmitted wave. Consequently 
U„ means the energy of the polarisation I. And the activity 
is U 0 u, the convective flux of energy. 
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